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AUTHOR: Sakharov, I, Ye (Moscow) _ I :', 2&-54j/25

" TITLE: Frequency of natural osc:.llatlons oi‘ ring-shaped plates.
(Chastoty sobstvennykh kolebanly kol'tsevykh plastinok).

PERIODICAL "Izvestlya Akademii Nauk, Otdeleniye Tekhnicheskikh Nau.k"
- (Bulletin of the Ac.Sc., Technical Sciences Sectlon), ' |
1957, No.5, pp.107-110 (USSR) O , R

ABSTRACT It is frequently necessary to calculate the behav1our
~of ring-shaped plates under dynamic load conditions and
‘particularly to determine the frequency of their natural
oscillations. - In this paper formulae are derived for ,
. calculating the frequency of the natural oscillations and :
the derived formulae are utilised for plotting graphs of: the
"‘dependence of the basic wave and of the first two harmonics
of natural oscillations as a function of the relative hole
“area for two types of boundary conditions, namely, for the
- - .. 'case that the ‘external edge is rigidly: clamped and for the _
g ,C&I‘ﬁ l/l case that the external edge is freely supported.: R
: - There are 2 flgures and 4 Slav1c references

SUBMITTED February ll 1957
' AVAILABLE L '
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| AUfHOR Sakharov; I. Ye. (Moscow) o 24—11—20/51_

TITLE -0On forced oscillations of stators of a.c. eléctrical
machines, (0 vynuzhdennykh kolebaniyakh statorov
elektricheskikh mashin peremennogo toka). :

Py RIODICAL Izvestlya Akademii- Nauk,SSSR Otdelenlye Tekhnlchesklkh
: ‘Nauk, 1957, No 11, pp.. 167 -169 (USSR)

ABSTRACT In a.c. machlnes forces of magnetlc attraction between
“the rotor and the stator are generated which rotate - ‘
_together with the field, Since the stator of the machine
represents an oscillation system, the rotatlng magnetic =
‘forces of attraction generate - v1brat10ns in the stator
which,in certain cases,have to be eliminated or at least.
'reduced This phenomenon can be described using the
following 51mp11fy1ng assumptlonS' ‘the stator is considered -
as a thin ring of unit width; ‘in the expression for the
induction in the air gap only the fundamental is taken
-into . consideration; as resistance forces the forces of ,
external friction are considered which. are proportlonal »
%o the speed of displacement of the axis of the ring and:
also the inbternal friction which:is proportional to the
speed of deformation of the ring fibres, The motlon of
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' 24-11-20/31
- On forced oscillations of stators of a.c. electrical machines

to which the back of the. stator is reduced is expressed o
by equations given by Love, A.. (Ref.1). The internal -
friction is taken'into cons:.deration by means of 'the

formula given by Kushul', M, Ya, (Ref.2) ‘expressing the

dependence between the stresses, ‘deformations and the

deformation speed, Eq.(3), p.167. The dynamic bending

of ‘the back of the stator can be considered as equalling
'theastatic ‘bending under the effect of a load: (2pP/ﬂ' R)X.

cos po,- increased by a dynamn.c coefficient, k,

rotating with an angular speed w, The maxlmum&ending

lags behind the maximum of the distributed load by an

angle Y. . The ‘derived solution reflects qualitatively

the observations made in experimental study of the '

vibrations of the stators of electrical machines, .

particularly stators of turbo-generators, namely, that :
~in each point of the laminations the osclllation O

frequency 2 pw = 100 c.p.s. and that the vibrations

along the crsss ‘section of the machine at the points
spaced at: 45° apart are always shifted in phase by 90
‘The calculated and the experimentally determined maxmum

bending values differ and this is attributed to the =

Card 2/3 dlfference between the calculated and the real natural

o
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AUTHOR: Sakharov, I.E., Candidate Phys.Math.Sci., and Lyudin, é?ﬂ.,. L
TR Tngificer (Scientific Research Institute of the Ministry of the -
- - @lectro-technical Industry.) - o
FTPIE: Determination of the dynamic stiffness of the rotor suppoTrts: i
: ¢ of a'turbo-generator. (Opredeléniye dinamicheskoy zhestkosti .. ..
“opor rotora turbogeneratora.) P ST .

PXRIODICAL: "Vestmik s1ekbropronyshlennosti® (Journal of the Blectrical
7 Tndustry), 1997, Vol. 28, No. 5, pp. 3L - 34, (U.8.5.R.)

ABSTRACT: . The stiffness of rotor supports influences the crivical -
SRRV PR speed of ‘an alternator, and if the support is considered as
- an oscillating system 1t 1s necessaly %o kmow its dynamic
“characteristics. ~These cannot be calculated and accordingly
‘experimental determination of the dynamic stiffness of the
. ‘supports is required. Thisvarticlevgives the results of such
g determination. . .o N IS SR R
' The oscillations of the bearings were set up by means of an
eccentric vibrator with an amplitude force value of 5 000 kg.at '}
a speed of 5 000 r.p.m... The vibrator was driven by a 9 kW d.c.:
motor. ‘The,vibratorgWas:rigidly.fixed to a special steel liner-.
" which replaced the usual bearing liners at the exciter and the -
 turbine ends. Osrillations of the support in three directions. -
“were measured by a vibrograph type UV-2. .~ TR .
: To determine the dynamic stiffness of the support of a: i ..
 turbo-generator from the exciter end in the vertical direction.
~the vibrator was*installed=so:that-the-forceﬁacted vertically. =

o] g1 4
e 1 e

| BRI GAT Ve
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Determlnatlon of the dynamlc stiffness of the rotor s&ﬁgorts
‘of a turbo-generator. (Conts)

":Records were made of three components of the osc1llatlon of ShAL
the bearing over the speed range from O to 3 400 r.p.m.  Then
‘the vibrator was installed so that the force acted- horlzontally
‘and the recordings were repeated. ‘Similar tests were carried
out from the turbine end. The speed of the v1brator was
increased by stages.: -
" The test results are plescnted in the form of graphs. .

" The dynamic stiffness of the supports is obtained by d1v1d1ng
the magnltude of the exciting forces by the correSpondlng '
amplitudes of . -vertical or transverse oscillation. ~On the .
bacis of the, experluental results formulae are given for the .
rigidity of ‘the turbo-ge. 2rat or supports as functions of the -
speed.  The dynamical stiffnesses obtained were used to o
caloulate the critical speed, and the calculated values are .
compared ‘with experimental ones. The procedure of: calculaulons~

- for determination of the dynamic stiffness of a support from
the exciter end is given as an appendix and a particular
example is worked out. The: results are in. gooa agreement Wlth
the experimental data. , : e
33 floures, no. llterature references. '
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- "AUTHOR: Sakharov, I.E., Caﬂdldate of Phys. Math Sciences, and .
L S ‘TEI=MIE§§I?§ﬁ; T M., Candidate of Phys. Math Sciences.

S TITIE: »Calculatlon of ‘the Critical Speeds of a 'l‘urbo generator S
I Rotor on Elastic-massive Supports using an Electronic o
Computer. (Raschet na elektronnoy schetnoy: mashine kriti-
cheskikh skorostey rotora Lurbo generatora na. uprugo—mass-
~ivnykh oporakh) :

'PERIODICAL Vestnlk Elektropromyshlennostl 1957, Vol 28 No. 10,
pp. 9 =17 (USSR) ‘

-ABSTRACT Turbo generators w1tn an output of greater than about 6 MW :
are made with flexible shafts and the working speed is above - .
"a critical speed. ‘In designing a rotor it is important to be '
- -able to ensure that the Worklng speed is at least 20-30% away
" .. from -the critical ‘speed. . This article deals with the 1nfluence
..of give, or pliability:of. the support. bearings of the Wrbo-
_generatoir on the critical speeds of the rotor. ~The problem is
' solved accurately by means of a computer. The aitical speeds
© are determined as roots of ‘a.characteristic equation obtalned
from boundary conditions and conditions of continuity of geo~
- metrical and pover factors at places of - step-wise change in -
‘the section of the rotor on the ‘assumption that the rotor con-
bard 1/4'31sts of a number of narts of comstant section to each: of whlch

gyl
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110-10-3/18

lf GalCulation,of the Critical Speeds of a Turbo-generator Rotor on
' Elastic-massive Supports »using an Electronic Computer._, : SR

the equations of oscillation of a beam are applicable. Tpe
results of the calculation graphically -show the relationship:

between the critical speeds and the various amounts of give in

- the two bearings.- The results may be compared with'calculations;ﬁ;
" of critical speed made by the usual graphical methods. - SRR

‘The formulation of the equation for @termination of the

critical speeds is then described. The turbo-generator rotor .
is considered as a beam consisting of a number of sections of
" different rigidity with a common axis ‘with elastic massive end = .
 supports.. The equations and boundary conditions are given. The
equations .required to determine the critical speeds in a rotor -’
" consisting of eleven different sections are given in Table 1. - =
* "The procedure of calculation for a rotor of eleven sections

is then described. -Allowance was made for the rigidity of the

copper and wedges in the slot. Seven values of static elastic-:
ity were used for each support, taking the weight of ‘the support

. vation of the formulae. The equation for the ecritical speeds
. is given and ‘appropriate characteristics for the rotor and the =
. supports are taken from Tables 2 and %.  There is a total of . o
28 variants which makes the problem very complicated but simpli- =

Gard 2/4

as ten tons. Engineer L.P. Friecman participated in the deri- -
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S o R 110-10-3%/18
. “Calculation of the Critical Speeds of a Turbo-generator Rotor on
. Elastic-massive supports using an Electronic Computer. '

" fying assumptions are explained. The application of the equ-
“ation to a large electronic computer with a memory system con-
taining 1 024 cells is explained. The way in which the method
was simplified-to adapt it to the computer is explained.. The -
. final programme contained 251 orders whilst a further -81: cells
were occupied by standard signs and constants used in the pro- - ..
. gramme. - Engineer B.I. Kuznetsov participated in the work. . Four . ..
constants were located in an external memory device. &< which L
‘reference had to be made 28 times. ~Bach variant was worked- out
in rather less than two- minutes which corresponds to approxim-
ately a million operations per variant. It is not:difficult to
extend this programme to a rotor with a greater number of .
sections. = Therefore, once the programme has been drawn up it
can be used: for practically .any turbo-generator rotor. It is,
© of course, necessary each time to substitute fresh initial data.
The four first critical speeds of the rotor were determined. .
for the variants given in Tables 2 and 3. The results are given .
in Figs. 2, '3, 4 and 5. The yield of one of the supports is. s
plotted on the abscissus and the yield of the other is the para—.
- . -meter of a family. of curves giving the values of the .critical Sy
Card 3/4 speed.  Fig. 6 gives the first four critical speeds as a function
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. , o - R _ 7 L 110-10-3/18 .
. Calculsation of the CriticaliSpeeds-of'a:Turbo-generator'Rotor on. il
. Elastic-massive supports using an Electronic Computer. TR
i of the yield of the supports for the case when both supports have -
the same dynamic characteristics. The graphs show that, within
- the range investigated, variations in the yield of the supports =
- has little influence on the first critical speed but much more - .
influence on the higher critical speeds. A practical example is .
given based on data obtained from a power station. It is shown . '
. that the effect of yield in the suprorts is to reduce the first o
- critical speed by 6% and the second by 25%. . co T
The calculations demonstrate the effectiveness of computers
in solving new problems of turbo-~generator design connected with "

' reduction of vibration. v o
There are 6 figures, 3 tables and 1 Slavic reference.

‘”;-ASSOCIATION; .Scientific Research Institute of the Electro-technical

- Industry. (NII EP) and Institute of Mathematics and S

Mechanics of Ac.Sc. Armenian SSR. (Institut Matematiki s

SR i Mekhaniki AN Arm. SSR) T P

. SUBMITTED:  ‘June 17, 1957 o
: VAILABLE: Library of Congress =
| AaTRTe: by of congress
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AﬁTHdR: | Sékhafov, I..Ye.‘(MQscow) R SQV/179'59‘3f8/45.  

TITLE:  Constrained Vibrations of the Disc on a Horizontal . = =
Unequal Shaft Rotating in Anisotropic Flexible Bearings - - -
" (Vynuzhdennyye kolebaniya diska na gorizontal'nom e
) valu.dvoynoy'zhestKOSti;'vrashchayushchemsya '
"anizotropnykh uprugofmassov&kh.oporakh)r

' PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Mekhanilka i mashinostroyeniye, 1959, Nr 3, T
_pp 53-58 (USSR) ' v

©  ABSTRACT: The various factors affecting the vibrations of turbines’’

‘can be investigated when their shaft disc can be adjusted:
‘by means of the flexible bearings which incorporate a set -
of springs. - This type of bearing is known as TR
‘anisotropic;'j:Suéh an arrangement is illustrated in*;
Fig 1, "where displacements qf'the dis¢rand beafingsfbah'
be measured. The following notations are used for the
calculationss: = .- SRR S S
e oy - voefficients of shaft rigidity,
m o - mass of the disc, SRR R
R S ¢ - coefficients of bearing rigidity in the vertical
»,Cafd'1/4j’ X 7 . and horizontal directions respectively, . .
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o S L SOV/179-59-3-8/45 -
Constrained Vlbrat;cns of the Dlsf.on a Horlzontal Unequal Shaft L
Rotating in Ani otrnp;c ‘Flexible Bearlngs .

—,M~T mass. o€ bearlng,‘
‘o - ~angular velo'lcy of shaft rotatlon,

~ogravity, | .
;'gé - coardxnates of the diss centre,

i; yl - progected coordlndtes of the disc centre,

2=1yz progected coordlnates of . the bearlng centreo;

The dlffnrentlal equatlons of the motlon of the disc and ,f
the bearing centres.~pr03ected at the axis X5, Yy can’ beﬁ’.

descrlbed as shnwn in Eq (1.1),:and those of the dlscvf
'nrQJected at the axis x;, Y, 28§ Eqs (l 2),  These become
Eq (1. 4) ‘when | the forces of 1nteract10n between the’ :
‘bearing and the dlsc, Eq (1. 3), are substituted.. The o
complex formula of Eq- (1.4) can be given-as Eq. (1. 6).
Their solutions can be obtained as Egs- (1.8) and - (l 9)
when the expressions (1,7) are 1ntroduced° These- o
equations can be determined with various approx1matlons;~
S - - - The 'zero. approx1mat10n for the action of the disc's’ gy
- Card 2/k weight can be obtalned ‘as Eq (2 1), whllst in the case

X
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: S0V/179-59-3-8/45 .
Construlned Vlbrations of the Dlsc on a'HoriZontaljUnequal,Sh;£§;{  
Rotating in Anisotropic Flexible Bearlngs SRR Ll

of the unequal shaft,— as Egs (2. 2) and’ (2 3) “The i
character of -the ‘eritical velocity in the latter case is -
illustrated in. Fig 2, where ¢ = parameter defining: the —
~ ratio of the mass of half of the disc to that. of the»1_'
- bearing. ‘Similarly, ‘the first approx1mat10n for the two
groups are obtained as Egs (3.1) to (3.3) and Eqs (3. 4) i
~to (3.7) respectively. . The progected dlsplacement of
the centres of the disc and bearings at the axis’ x! and
y. can be determined as "Eqs (k4. 1) and (4.2) respec! 1vely.,_

It can be .seen -from: these formulae that the: magnltude of
the critical velocities (is€o with the number of. .
revolutions when the vibrations show their. maxlmum) is- .
‘not constant. This: magnltude increases when the spec1f1c .
) frequency of the bearing v1brat10ns becomes’ near to-the _  .
tirst eritical velocity of the shaft with- large parameters
i (Flg 2). . Alsoy the number of crltlcal veloc1t1es of the :
shaft increases. Generally, it can be said that the; B
. investigations showed the ‘complex effect’ accompanylng'
the rotation. - These effects in the case-of turblnes'n

Card 3/h
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- » S0V/179-59-3-8/45 i
,"AConstralned Vibrations of the DL=c on a Horlzontal Unequal ‘Shaft . ...
’ Rotatlng in Anlsofrop1, Flex1ble Beazlngs ) : L : : ,

-'often produce v1bratlons of the second and thlrd

. harmonics. :
There are 2 flgures and 2 Engllsh references.'

' VSUBMITTED:AFebrna’ry“‘?, 1959

card 4/t
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24, #4500
. AUTHOR:
~TITLE:"

'_PERIODICAL:

 ABSTRACT:

“Card 1/2

. 67595
ov/179- -5-16/41
Sakharov1 [.Ye. /(Moscow) » sov/ 79 59,3 /
Dynamic. ngldlty in the Theory of Axially Symmetrlc

Vibrationsdof Clrcular and Annular Plateslb

Izvestlya Akademll nauk SSSR.,Otdelenlye tekhnlchesklkh ;;5a[fj

nauk, . Mekhanika i mashlnostroyenlye, 1959, Nr 5,

pp 90-98 (USSR)

The paper is a contmnuatlon of: prev1ous work (Ref 5).

The method of dynamlc rigidity has been successfully
applied by a number of workers to the 1nvest1gatlon of
torsional, bending and other vibrations of rods and’

rod systems. ‘The value of the method is that-it enables

“the dynamic properties of complex systems to: be 1nferred
. from the properties of simpler systems. In. particular,

it is possible to determine the change. of natural frequency37 ’
of separate structural elements as a result of
1ncorporat10n into the structure. Dynamic rlgldltles are

aquanpltles characterizing  the relation between the
sinusoidal generalized forces and the sinusoidal:
-generalized displacements. The dynamic rlgldlty of "a.

circular plate subjected to a concentrated force. at the»ﬂ

'centre and either. clamped or: supported at the:,-

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001446810001-6"
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67595 o R
: ' S0V/179-59-5-16/41
Dynamlc R1g1d1ty in the Theory of Axlally Symmetrlc Vlbratlons of . ...
Clrcular and' Annular . Plates . .

c1rcumference is found in terms of Bessel functlons.
The problem is then considered of two annular plates,
one having external radius - a and internal radius b,
the second having external radius b and. 1nternal- : L
radius c¢. The plates are mutually connected along the "
circumference of radius . b by a hinged support The:
‘thicknesses and properties of the plates may be: dlfferent.V
The dynamlc rlgldltles ‘K3j. and Kz of the two plates are
found from the differential equatlon ‘governing their
vibrations -and the frequency of the combined system is” :
found from the: condltlon Kl + Kz = 0. This equatlon is. .
solved. graphically for the cases when the etternal plate
is clamped or supported at its extermal boundary. - The
method is also  applied to the determination of the natural~
,frequency of axially. symmetrlc vibrations of a cyllndrlcalf
shell closed at-one -end by an ‘annular plate. -Thanks are... .
expressed to N.K.Pessenikova for help ‘in carrying out the'
~work., There are 3 figures: and 7. Sov1=t referencea. 51/(

_© SUBMITTED: March 17, 1959
~ Card 2/2 - “
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. AUTHORS:
- TITLE:

PEBIODICAL Izvestiya Akademii nauk SSSR, Otdsleniye Lsynnifhe

. ABSTRACT:

- Card . o

1/10
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7 ’ Lo EOlkileLL :
Pesennikova, N, K,. and Sakharov, I.E, . |
Fundamental F.requency of Natural¥Vibrations ‘of Ring'_'
Shaped . PlaLe@"m th Cylindrical AMIZCLEODY N

(Ws_&;?w) R

'=&‘}fh
‘nauk, Mekhanika i mashi no.»tr\_yenlye, 19,,, Nr v
‘pp 134-134 {USSR)

The known equation (l) for axially ymmc:trlc 1hfaf17c»;, q‘ ;
a cn‘c,ula% plaf'e wrlth rﬂ indrical aqlqotropy 13 :

N

Lo

,; af
“X

T :
gD

‘The notatlov -is as followss Dg are the pla‘,e
stiffnesses in bending in’ the ’*edlal and" tangential el

‘directions; ~74 vz are the principval: Poi«sqn's rau s

‘m is the mass per unit ares of the plate; & and - : :
are the intsrnal and external boundary radii- of the plate,

@ is the .T.mqucnw o_' vﬂb*dhon o'f‘ tne plate' :_-‘; A
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nLaEe. ‘E'~ r/b iz the polar'nuvrﬂinat ‘refarrad r»v~
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S
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(b)) Extefnal boundary hlpged kunnor*ed,;’
frze of’ loaa s R
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Q= =Dy 5 ey bRy ol R
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¢ 2 a3W . D 4asW D W 2
el SoLER L AL 2L 4 s
S Qe 3 g are dé
el f: et IR RS 3 g %
- : 1, ; P
(”12 v_,:"mrv‘j‘)g,\ v
\Co b J : : o
©To find the frequency of natursl vibration of the flats
Card - under the given boundary Coﬁi‘_lu‘() s, the Bt:wpm~.za1_ﬁr in
3/10 method is used, taking as gordinate functions 1nn;‘

combinations of the soli n:mn to the problem of the -~
i wt..on of ar,isatropia ring- qnaped plate‘,aanﬂni‘ﬂ*
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'is subjected to the requirsment of satisfying the
- boundary. COﬂdTLLOH which sives an squation in ¥
of a fourth order determirvani for finding Yl 2.
We then use the.pruoarg} of pronc" tiorality of ;ruza“al'y
- constants corresponding to the minors of 2’1.\.;7 >
V:detérminant In the case of boundary c:nd

-,{)z (‘J ,13 V‘?\ {) + ;';C(m.ﬂ + q
o . 2 ?. . (}. fli KN B ._i
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- \12 )
JQ]_(?\n,G) JQ( )\na) - -hna 31( Ay Cl) o

S : L 1w e? "'
.;Yol(ln,b (L) .-‘ YO ()»pa) ~ "-i;:;—

(lnq)

BN

: ,.IO'l(""ﬁv' a,) = Lo(lra) —l 2 Tl( _33

G | o
 Egplag, @) = K (x ) +'1 = 2K (o) k:n:-:;a,‘:e)ﬁ
. '{)l\.- uCL:‘ a .!\na' . LA s

where Jk, Yk, Ik, Ky are first and seco il ki ind
functions of real and 1magmarv ar ?umen’r =nd of:
“k(k o= O,l) ' :
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- Mlth ClenqurQl Anis o*ropy

.': _+ nb{lﬁ(?\q ) o (n = 1;’~’-)

-Llfufes 1 and 2 show the 1‘(:‘4_'—3.1:10"1-1119 ;‘et”ﬁzr**glerru1~ o
 dimensionless frequemcy ' = 3nG ;he reei‘gége of the
for two boundary conditlens on i vorte “In both
- plate: (a) clamped, . and (blh hig%;i‘ Z;}p thi bpnd_f_rg,
pA he parameter is the b R
L oasfgnzsses 1;1 the tan entia ...1 aqg Ta.(‘l._;.a.‘" (u_x.( ctions
ol eTe are fl%ﬁl B
July 30 1959 .
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- SAKHAROV, Igor' Tevgen yevich kand flriko-mtematirheakikh nauk starahiy B
" B.'l(‘hnjy Botrﬂﬂﬂll- ,' A . .
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‘AUTHORS;  1 Peéennikova;'N.K. and Sakharov, I. Ye. (Moscow)

:TiTLEé 'j _The natural fundamental ‘vibration frequenc1es of .
. . sloping orthotropic spherical shells

i5PERIODICAL° Izvestlya Akadem11 nauk SSSR, Otdeleniye tekhnichesklkh
o ' . nauk, Mekhanika i’ mashlnostroyeniye. 1961 No. 2, .
PP 168 172 T S _ ,

-  TEXT:_' . The paper is a contlnuation of previous work ’ S
- (Ref.l: Izv. AN SSSR, OTN, Mekhanika i mashinostroyeniye, 1960,

No.5; Ref.3: Izv. AN SSSR9 OTN, 1957, No.5: Ref.4: Izv, AN SSSR,
OTN, Mekhanika i mashinostroyenlye 1959, No.6), The problem

‘~dealt with is the theoretlcal determination of the natural

Vlbfundamental frequency of part of a spherical shell bounded by two -
parallel circles of the ‘radii a and. b (a*(’b), applying the

o ~equation of sloping orthotropic spherical shells derived 'in earlier -\
" - .work (Ref,1). It is assumed that one of the main directlons of

: orthotropy coincides with the meridian of the shell (the- coord1naté@ﬂ";3f
- ..a changes along the meridian). If the oscillations of the - .
,fundamental frequency are axxs symmetrlcal the‘equatlons can be

“—:Card 1/2
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2hsh9 .

‘The natural fundamental vibrétidhr,9; S/l79/61/000/002/017/017v
: ' o - - BEO73/E535 - T '

© simplified, ' Utilizing the.factAthat‘the'oscillatigns are harmonic," . -

- the sag can be determined as a function:of the stresses., The
‘basic. differential equation goVerning,the-vibration is stated,

together with the analytical expressions for the boundary
‘conditions, The frequencies of vibration are found by the ,

' Bubnov-Galerkin method and are shown graphically as a function. of A
-a/b_-for clamped and suppdrtéd‘extérhal~boﬁndariepg and for various
“ratios of the elastic constants of the orthotropic material :

. forming the shell. There are 6 figures and 4 references: all
..Soviet, : ’ T ' :

' SUBMITTED: Novemb@r:j,rlgﬁo >

. Card 2/2

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001446810001-6"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001446810001-6

- KUTHIKOVA, V.P. (Ioukva) SAhHAROV I Yb. (hoskva)

o Frequenc1es of ratural v1brat10n of the basm tcnr of orthotro
~'Shallow conic shells, ' Izv, AN SSSR. Otd tekh.natﬂc.l-ieklu 4
 sashinostr. no.4:183-186 Jl-Ag '61.. . (MIRA 14 s)

o (Elastlc plates and- shells-—-Vibrat.Lon)

ple,
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VLYNB::.RG D.M., inzh.; LYUDIN G.L,, inzh.; /,Q\L,_LI&.,_@. ,
lelko—matematichesklkh nauk : : _

' network of a large turbogener&toro' | (MIRA 15 5)
(Turbogenerators) '

n°o5a "40 M»y '6-0
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kand. fiziko-matematicheskikh nauk

: :ANDREYEV V. B s 1nzh., SAKHAROV I Ye.,

Elast:.city modulus lf s'ca.tori 3 3gment pack, . Veatielektroprom. [ o

:12)
33 moil3d2 el (Elast.icity) :
' (Steel—-Testing)
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il . ~:Lenin;rLrad Polytechnic Institute inm,
: cheskiy 1nstitut) , e

AO .5 cm’ dimneter beam. 'rhe elect:;o»
tion- rate of 50/sec. 'l'he radial d tril
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iACC NR: *Apsozaale

A guide section’ locatedt close to,_ he_disc )

.| One conductor of the’ uhf probe: was’ employed.

-} plasma ‘density.

“|: anode and 8" diréctly ‘heated : cathode

:| ‘could be produced. ~“This- plasma was - en

;| presence of ‘the magnetic field: ‘and AR i

produced: by the ‘electron beam was for

‘| The microwave field strength ‘and. radiat

of® the magnetic field ‘strength, gas’ pressure e
‘ ted graphicany andi.

at. magnetic field strengths !
resonance, “and i

; ,the ‘electron cyclo..ron

“field. . Further ‘work wi
the. 10ng1tudinal ‘plasma 08
'makes the. radiation possibl

and kand a rsensitivity

“The discharge ‘tube ontained {n

discugsed

robe | o detemin
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'PRIKASHCHIKOV, 1.:. SAKHAROV,.K..

Sy A

b

Interconnecting . r

uéél wntéfrsﬁpb1? 5yst9ms. 'Self; atroi. 13
no.10:19-20. 0 '58. . P -

-~ (MIRA 11:10) -

1. Héchul'nik'otdela:sél'skbkhqzyayétvénndgo vodosnnhﬁheqiya i
ohvodnéniy& "Giprovodkhoza" Ministerstva sel'skego khosyapstva = T
SSSR (for. Prikashchikov). 2. Rukoveditel' gruppy po sostavlenivu .

oroyeits vodosnabzheniya v Omskoy. oblasti (for Sakhurov). - . -
“(Omsk PfOVince--Water'supply.,Rural)ﬁ
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SAKHAROV K.M. inzhener-elektrik.

e b A e By,
s i M,

e Stalingrad Hydroelectric Power Station. Hauka 1 pered op. v sel’khoz. in:
6 no.11-31-32 N 1560 - - (MIRA 10: 1) ’
: (Stalingrad Hydroelectric Pover Station)
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“treatmsnt of eurly

S 80T U=4393, 1% Aupust 53, -(Lstopis 'Zhurnal 'nykh Stateyv!, lio

Sanhianiov. L. .
-"On thie problem of the clinical behavior and .’ i
trudy Smol. £os, med.  in-ta, S

RS AR T oA R T 4 - ARSI
RANTAVEIRG, A, i and SARHAZQY, L. .

traumatic aucesses of ths Lrain®,

Jol. II, 198, p. 134-17.
. 42’-) 191’)9)0 o .
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SAaliaald, L. ¥. "Pirsarm wounds to Ehie narves and the rsmoval of ihe results of

] el o P 'T:-

oogurgical Lrsatment’,  Trudy wivk.gos. redi in-is, Yol I, LGRS, . 250-82. 0

S 1 e T Vgt £ T L .- e . Y ;.‘;,; RN L e ey e
00 USADYS, Ly August 53, A\Leotopls fZhurnal faykh Stater', o, 2%,

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001446810001-6"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001446810001-6

3t

SAKHAROV L.N.; BODAC“VV V.1.

[ ER

-rsa tment of .uhcasacral “adlcuIJL‘ *ith cvrabutql. Zhur. n=v;;
p lkh. 05 no.c~232—23+-"63.,_5; o TN ( lb 9}

co 1. Kai edra nem'nykh bo]ezne".( aveduyuthhly— prof. _G S Margolln)
Smolenskogo medltsmakovo 1nstituta
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SAKHAROY _M.,Qinzh

Window bloc:(s of apartment houses Zhil stroi, no. 2 - L
11— 14 '64 - T Rt (MIRA 18 11) i
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B A B U s T RS P P e e~ 7 T

o Zhil .-kOI .khOl .«
T (uma 921

eQbrittleinent of bo}lefl.

e L :"'.‘;iv:n.-,«r;—:'-i..t:"Tncontrolling caustic
R 5 no.? 1’-&—15 '55° )

omadlora ﬁ
. 1.Inspektor Novosibirskoy okruzhnoy 1nspektsii Gostekhg o

- RSFSR (Boilers)
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,SA@,&_, H.

Hew klnds of window units for dwellings. Sel.strm. l5 no.l 21.-25
Ja 160, o - - (MIRA 15: 7)

RS B Glavnyy tekhnolog laboratorii derevoobrabotkl nauchno—
issledovatel'skogo instituta "Glavnospromstroymaterlaly" :

(Wlndows)
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TSVID A,, kand, tekhn nauk, LUTSEI KO, Ic, PIKHAY G.3 SAKRXBOV M.3 :
-—-———‘—:\— .

aLOD"YEV Po, D.ENISLHKO V., o

,Ue get word, Stroitel®? no.7 7J1 ’61. o (MIRA 14 8)
(Construction 1ndustry-~Technolog1cal innovatlons)
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‘ GUSEV Vladimir Petrovich. Prinimali uchastiye. SAKHAROV, M.A.3 OBICHKIN
, Yu.G.; FOMIN, A.V.; SEMIKOV, G Ao NAZARGV, A.S.; ANDREYEVSKIY , 7
‘M.N., retsenzent KUNYAVSKII GoM, s retsenzent BLINKIKOV, I V., ST s
retsenzent; BEREZNITSKII V. S., red., SUKHAHOV Yu.l., red., S‘IESH- et
‘NIKOV, "A.A., tekhn red 7
;[Tec}mology of 't.he ma.rmfacture of radJ.o electronic equlpment] Tekh—
nologila proizvodstva radloelektx onnoi - appa.ratury Moskva, Izd-vo
"Sovetskoe radlo," 1961, 387 p. (MIRA 1: 9)
Radlo——Eun.pment and- supplles) :
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GUSEV, V.P.; FOMIN, KUNYA»SKIY G.M.: OBICHhIN Yu G v
hOLOSTOV Ye A., NAZAROV, A S., SAKdAROV, M A, ; GREBNEV
_AK.; VAHLANOV R.G., retsenzent DEMBITSEIY; L.N.,
retsenzent; RAKOV N:A. retsenzent LYUBIMOVA T, M., red.;
BELYAYEVA, V V. tekhn red : _ N

[Calculatlon of - electrlcal tolerances in. radio—elpctronlc
‘apparatus] Raschet elektricheskikh ‘dopuskav radioelektron~
noi apparatury. [By] V. P Gusev i dr. : Moskva "Sovetskee._:
radlo " 1963 366 p- T (MIRA 17: 1)
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g . . —

AEVIN Gustav Davidovich' SAKHARO'V ;. M.B., inzh., red, § MEDVEDEVA, M.A., i
tekhn,red, L A

[Mechanization of the repajr of caustic storage batteries] !bkhani-,p S

zatsila remonta vagonmykh siichelochnykh akkumuliatorov, Moskva, . -

v Vses.izdatel‘sko—poligr.ob"edinenie M-va putei soobahcheniia, 1961. ;

,-32 P _ - (MIRA 14 6)

_ (Railroada—!lectric equipment) :
(Storage batteries)
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it e g

SO _ — R e I 28 B

» BEZTSENNYY Viktor Ivanovich 1nzh., PETROV Vasiliy Afenas' yevxch kand. o
. tekhn nauk; SAKHAROV Mikhail Borisovich inzh,.; TUROVTSEV, Va-
siliy Ivanovich kand.~tekhn. pauk. Prinimal uchastiye GHERNYSHEV, S
P.Noy inzh,;. KHUDOKORMOV, V.I., inzh., retsenzent; EVIN, G.D,, inzh.,
retsenzent; DERGACH, Ye.S., inzh., retsenzent; GROKBOL'SKIY H.F.,"
kand. tekhn. nauk, retsenzent NIKOLAYEV, K I., kand.-tekhn nauk, .
retsenzent, SILARAGDOV 3 G.Iay kand. tekhn, ravk, retsenzent;. ZOLOTNI- = = - L
KOV, I.M,, kand, tekhn, nauk, retsenzent; VISHNYAKOV, B. Ioy asplrant,;.,~
o retsenzent ARSHINOV, 1.H., 1nzh. y Tedo; MEDVEDEVA M.AL, tekhn. I‘ed. o

[Car repalr:mg at i‘actorn.es] Remont vagonov na zavoda.kh By V. I Bez-_ =
"tsennyi i dr. Moskva, Vses. izdatel'sko—poligr. ob"edineme M-va pu=": - -
tei soobshcheniia, 1961 363 p. i ‘ (MIRA 11, 12) T

1.. Kai‘edra “Vagony i vagonnoye khozyaystvo" Lenmgradskogo 1nst1tuta R
" inghenerov zheleznodorozhnogo transporta (for Grokhol'skly, leolayev, e
Smuragdov, Zolotnikov) = .
(Ra:.]roads-—Cars-—Maintenanca and repair)
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1 B

[l 848 S aliuh v 5
SARESAT UV, 1l

. 125G, Za Polinoye Ispoltzovinijye Proizvadstvennylkh Moshehnost 4 V‘;gonorgxxiont;jgkx -»é!_\/?"_OV ¥ .
' Zh-d. . Transport, 1948, No 11, s. 1517 ;
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SAKEAROV. M. D.
 Sawmills

New method of ,séwing up logs. Les. prom. 11, No. 7’ 1951.

ISR R R . R : » Dv‘c.eﬁ]bef' _'.195' -:":‘ii., EX
© 9. Monthly List of Russian Accessions, Library of Congress, _e____’____%)SSUnclasuflea

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001446810001-6"



SAKH AL u.", ...... ‘
: Zagiofovkai i raépilov’::a Ayzhnykh wriazhei [ Procuring and sawing lrogs' for sils_y
- Moskva, Gostekhizdat, 1953. 296 p. . = ST :
" “80: Monthle List of Russian Accegsions, Vol. & No. 12 March 1954,
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TSAKHAROV, M. D,

392

'Izpotoulmiyn klpveny}:h lyzh' ., Koiz, 1954. 15s., Ulkuch. obe. s ill. -
~20sm. (Tsentr, sover. promyal. kooveratsii SSSR, Tekha. Urp. obmen’ proizyoo~ . - "
telhn. oovkom. Inform. Listoic. 65) 1. n()(}l‘akz Begpl.-Aur, Ukazan v- PR
" -konrse tekhsta., - (54-11&846) e

APl .76 - S

S0:  Knizhnzya Letopis', Vol. I, 1955
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G 2 [

WOV M.D., 1nzhener
" | Ne' equipuﬁt for )larm:f ST . o e P
3 80,7537 91 154, ?.'actl_l,!',illrg‘ski_fa? Dar g les?m..;r;;_ S

VIS IEAA P KL TEY

1, T&ntral'm muchno-i 1
cheskoy obrabotkl dereva. el °,d°'°t°1'°“7 1nsmu: lakhani-

(Woodworking machinery) (Skia and ukiing)

CIA-RDP86-00513R001446810001-6"
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SAKHAROV M.D., inzhener.

B —».zuswxm .

" Reducing lumbor glning time in‘externalll '
4 VBrmed
Prom 5 no. 5: 11_13 My '56 - : prosm

Dﬁr
(HIRA 9 3)}€

1 Tbentral'nyy na.uchno-iasledovatol'ald
Obrabotld. drevesiny. v inﬂtitut .Okhanichoakoy e

(Gluing)
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T T e e maateaal B ARSI SRR 1 RIEA

SAKHAROV l D., atarshiy nauchnyy sotrudnik

: Z:VA;ef?od for. rapid gluing vooden part'a Stroi pro- 34 no.4:
B : O0ax 9: 8)

.1, Tsentr&l'nyy nauchno-iulodovatel' k e
et dreveainy ekiy :lnntltut nekhanicheukoy

. (Glui‘ng)_ '
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EREICED @R W TR

P 7 e
i [ B SN

[
o

- SAKHAROV, M.D. mgh

Pressing equiument used in manufacturi ' ; s
ngbentaud lud te, o o
R R e e e

l TSentral'nyy nauchno-isaledovatel'ski in tit
. obrabotki drevesiny, y ’ ut mekhanicheskoy
, ( Uoodworking )
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SAKHAROV, M., inzh.

" "Stroitel'™ advises, St‘ro’itel—', no;9:28—29 158, -
, : - S S (MIRA 13:3)
(Woodworking machinery--Haintenance and repair) o
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~SAKHARQV, Mikhail Den' yanovich ANIKIN, A.M,, red., SHHEYDER B.I.
- red, izd—va, PROKOF YEVA, L N. tekhn red :

} [Haking 1arge laminated glued girders] Opyt izgotovleniia :
krupnomernykh kleenykh brus ev. Hbskva. Goslesbumizdat -1959. ..
24 p, . , S (HIRA 13:2)

: V(Girdqrg)' P
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bAKHARUV M.D.

- s e it s A e T 5"“"‘"5(. - -
Stamping and praning wood uud for tenon Joint-. Der.prom. 8 SR
‘1043:7-9 Hr '59. , - (MIRA 12 lz.) .

(Vood, compreued) S : : S
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1T

 SAKHAROV, M.D, STAROKOZHEV, S.V.

futomatic production lines fqr/varnishin" véﬁeerédvdobrg and ool
parquet floor boards, Der.prom, 10 no.0:21-22 0 '6l. (MIRA 14:9)
(Varnish and vernishing) (Assembly—‘linevmethqu)v T
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SAKHAROV ‘M.D,

no, 525 My ‘6z,

Roller machine for the varnlshlng of panels Der..promc li'

(MIRA 15 5)

(Hood flnishing)

e N \ T z—':"_: T

T LR ARl 1S T g ST P Lo SO L I P SR I
e e kg S s e e e e i b L e i e G S S
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P

BELOZEROVA, Anastasiya Sergeyevna, VETRYUK ]V!l Martynovich, GODILO
' Petr Viktorovich; ZUBAREV, Georgij Nikolayevich KOVAL'CHUK,
S : “Leonid Mikhaylovich,rKSYUNINA Nima Grigor'yevna, NIKIFORDV
Svoso w07 Yurly Nikolayevich;..PARINI, Yevgeﬁiy'Pavlovich, -PATUEOYEV
' Vasiliy Vasil'yevich; PETROV, Igor' Stepanovich; CHERNYY, ria
‘Grigor'yevich; GUBENKO, A.B.,.doktor tekhn, nauk, red,; Sa
SAKHAROV M.D. rod., MAKSAKOVA‘ AL M., red. 1zd-va° GBECHISHCHEVA, el

tekﬁn.

[Glued uooden elements and fechniques for their manufacture] B
- "Kleenye dereviannye konstruktsii i tekhnologiia ikh 1zgotovleniia.:u;f
[By] A.S. Belozerova 4-dr. Moskva, ;Goslesbumizdat 1962, 180 Pe EEIEO
: (MIR.A 16 :5) i
(Gluing)
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SAKHAROV, Mikhail Dem! yanovich; KREYDLIN L.N., red.; BASINKEVICH,
" I.R., red. 1zd —-va; AKOPOVA V.M., tekhn red, S

» [Machine production of window units] Hekhahizatsiia proiz—'-:
-~ vodstva okonnykh blokov, Moskva Coslesbumizdat, 1963. 106 p.
: : C : : (MIRA 16 ll)

 (Windows)
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SAKHAMLY, B, i ZAGOSEIEA, G.V., red.

esan t-daf e~e:en.,é of window blocks for 'm ng

o34} stmc‘c;on] uov"eme*m.,e konstruktsii okonrykh blokm
ilia zhilishchnogo stroitel'stva. Moskva, ‘ISem;r. y
rauchnc-issl, in~t informatsii i tekhniko~skon, 1;3"?(10-
vanii po lesnoi, .,sell1ulozno-ourazhnoi. derevocbrabaty=-

vaiushchel DI‘O"*(:h... i 1esnc::ru khoz., LC)bB. 4’? p. ;

Fvy
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GURVICH Abram 051pov1ch SAKHAROV,QM D.,: nauchn d., RYCHEK, : ’
T.I., red., TOKER A, M ekhn red :

[ Carpentry] Stollarnye raboty. Izd 5., - perer. i dop
MOSkva, Vysshala shkola, 1964 1607 p. (MIRA 17 l)
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SAKHAROV M.D,

Strengthening elaba with ethinol varnish, Stroi mat, 10 . S
no.5: 16 My '64. R R ' (MITA 17:9) -
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SAKHARDV

Reduc1ng lumber expenditure in the manufacture of Jindow framea. "v,h
Der, prom., 13 no.2:3-5 F '64. S . (MIRA 17:3)
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SAKHAROV M D., H ZHILONOV V.G.

: Mechamza Yion and automatlon of productlon processes in-th .-
woodworking enterprlses, Biul. tekh.-ekon, inform. Gos, nauch.=-
issl, inst. nauch, i tekh. inform, 17 no,2:50-53 ‘64, '
. o . S (MIRA 17: 6)
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- SAKHAROV M. D KIRILLOY, V.G.

hutomatic: BI‘Od'JCulOD ‘of boerd-type articles. Biul. tekh.—ekon
inform.. Gos. nauch —1551..1n5t nauch, i tekh. imorm. 18 no.3:

36-38 Mr 165. , SR o (MIRA 18: 5)
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SAKHARQV, M.D.

" Introducing a semisutomatic lins for painting wooden articles .-
‘in an electrostatic field. Biul. tekh,-ekon, inform. Gos."
- pauch.-issl. ipst. nauch. i tekh, inform. 18 no,10:38-39 -
-0 165, ST (MIRA 18:12) -
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SAKIAROV, M.D.; ZELNITSKTY, N.N.

7 mteruci.ng a 's,emiautoma.tic‘ line for paihti{ngr board articles.
Biul. tekh.-eken. inform. Gos. nauch.-issl. inst. nauch. i tekh.
inform. 18 no. 12:46-47 D '65 kR C(MIRA 19:1)
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-~ SAKHAROV, M.D.

Use of plastics in making doors and window sashes.. Stroi.

“mat. 11 no. 12:29-30 D '65. S (MmA18:12)
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XLIMOV, K M., professor, laureat Stalinskoy premii SMIRNOV Ye, professor; = -
KIHILI.OV B.K., profpssor, FAYVISHENKO E.L., professor, MUKHIN, M.V.
professor; BAL', professor, NORENBERG-CHARKVIANI, A.Ye., doktor me~- B
ditsinskikh pauk: SAKHAROV, M.I., doktor meditisnkikh nauk*MAKAROV
u.P., dotsent; BUTTKDV’A“"‘“N”'I":‘“dotaent SHELOMOVA, - T.P., kandidat .
meditsinskikh nauk; RAKITINA, L.N., kandidat meditsinskikh nauk;
KAMPEL'MAKHER Ya. A., kandidat meditsinskikh nauk. _

Fo*‘ty years of. Profeseor ‘AT Lid.skii’s scientific, medical and '
pedagogical activities, Khirurgiia no.6:82-83 Je 'eg (HIRA 8:10)

(LIDSKII ARKADII TIMOFEKVICH)

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001446810001-6"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001446810001-6

SAKHAROV, M.I., doktor meditsinskikh nauk; SHCHERBATSKAYA V ey dotsent,
_ LARIONOVA Ye M.; GORLOVA M A, L .

’ Ini'luence of - glycocol on- the survival of e hrocytea in: preserved
) blood and in an ery‘throcy‘tlc sugpengion as (revealed by exoerlmental e
and cllnlcal materlal) . Probl, gemat. i perel krovi 5 no. 3 43—52 f“gﬁ]"”

sl Iz mfedrv blologlcheskoy khlmn i med1t51nskoy rad1010g11 , 4 ,
) Sverdlovskogo gosudarstvennogo medltslnskogo 1nst1tuta i Sverdlovskoy .

‘stantsii perellvanlya kr0V1. :
(GLYCINE) (_.RYTHROCYTES) .
(BLOOD__COLL,CTION AND PRFSERVATION)
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 SAKHAROV, M.I., doktor med.nauk, CHIKANTSEVA N.V. .

PN

TVest.khir, no.4:52-54 'l. o (vRA 14 4)

1. Iz kllnikl obshchey khirurgli (zave = doktor med.nau.k M.I.

late results’ of treating 1eg ulcers wlth steri_lized 'blood serum.

Sakharov) Sverdlovskogo medltsinskogo instituta i Sverdlcw'skoy

stant31i perelivaniya krovi.:.

(VARIX) - (SERUM THERAPI)
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VINCGRADOVA, T. V.; SARHAROV, M. K.

Bee Culture

f».-lPi',cASjt'ein—vitamin' supplemental feeds . .
‘Pchelovodstvo 29, No. 7, 1952.

9; Monthly List o_f»h\issiah_kccessmns E I'.‘j:bré;jy:{ of Congress, October1952 . UNCLASSIFIED s
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- SAKEARGV,

USSR .

': catalyst.

- G3Hg was the radioactive product obbalned with %he hlvhest
yleld ‘which indicatés intensive hydrogenation of C He dur-,’

‘Secondary reaction in the catulytic cracking of'hydrOQ -

carbons by radiochemical methods. - Ye. A. Andreev, T. I.
“Andryanova, B. V. Klimenok, O. V. Krylov, S. Z. Rogin- :

skiy, and M. M. Sakharov, Doklady Akad. Mauk S.S.: S

96, 781-&(195&) ~-=Cpracking of Czﬂé, “tagged d with C R in - L
combinacion with n-CgHiy on an-alumino-silicate catalyst at -
520. showed 12.4% decompn. for n-CgHy, and 9% for CoHg.
Radioactive’ u3H8, ”AHlO’ and CSHlZ were formed.. CoHyg

* vlays only a minor park in-the formation of coke. Cracklng
" of tagged CoHy and n-06H showed 17.9% destruction for
‘n—CéHl and 3%

% for’ JZH Radioactivity of the producté
was’ ascrlbed to co;oljmﬂrlzatlon of CoH) with Unsatd., nwod- R

ucts of cracking. - Cracking of tagged C and 1so—CBH18
at 500° decompd. 53.4% of iso-CgHjgand: 32% of C;H

ing cracking. Coking appears to’rroceed through c emi~""
sorptlon and colynerlzatlon of ‘olefins on- the ‘surface of the‘}f
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TSR EERA SRR TN e

SAKHAROY, 3L ..

-

JUNEER g X R N M . ° . o13 Use O_Lp :

i R 3 in - alytic Crackin of Hydrocarbons,Jlth the - . ’
) S MStudying Reactipns 1n,§he CatclJ?l r ‘E o ohenis . e - .
.Radioactive Carbon C-H4,1 Cand Chem 591, Inst_ of ?h., o‘ 1C“,llv Chel‘lllb bry, r‘ix-Cad’ 5‘1: Usz;_ :

" Hoscow, 1955. (KL, lo 16, Apr 55) B

. i

s ‘S -Vq 70k, 2 llov 55 - Sﬁrvey’éf Scientific and TechnicalvDissertations Defended
: H e NOe \ 10 RGN : h o 7 -
. ,ig Ussgmﬂigherrzdacational‘Instltutlonsl(lé)@
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Institution : 4
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2 i X e . Bt §

SAKHAROV, M.M., kandidat khimicheakikh nauk.

u—q&hﬁnﬁ.a-u-n-( : ) :
C ) conference on the use of 1sotopes in catalysil Khim,.nauka 1
4 prom 1 no.5:588-591 '56. ' (HLRA 9:12)

(Catalysis) (Isotopes)
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